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I. Use of an insmiment for measimng a Raman signal of tis^e^ the instnmicDl: ^ 
cpvxqnrising a laser, a sienal detectioa uml for Tneararing ^ Ramaa ^ga&l» and b 
5 fiber ppUc pro1>^ whesrein ttie fiber optic prpbd fxnnpriaes one or xdqc^ optical flben 
for directing Laser li^t onto die tissue and for coUeotiflig li^t tfiat is scotterad by 
the tissue and guiding the collceted lig^t away from the ti&spe towardfi ffie msfijbX 
detpctioa unit, the fiber coniprisiiig a core, a daddtog and optacnally a poating^ and 
tfie fiber or fibers for coUeciing liebt having avbstantiaUy no Raman signal in one 
10 or more paits of the 2S00«37DD cnf * spectral regian. and wherain tbe detectioa unit 

records tne Roman signal etppUcied by the tissue {n said apectral region^ wherein the • 
fiber hd£ substantially no Raman signal in one or more parts of the 2500-3700 cm'^ 
spectral regLQn.*the instiunxent further eonqkrifiing a signal analyses unit ^ndiich 
aualyaea the recorded Ranian signal in one or more parts of tbjsi 2500^3700 cm"* ^ 
s^'^f. 15 spectEal ref^Qxiy tbe analysis coxx^prising an algorithm which output;^ data regarding 
% . y " the mblccuJar'coiupOGilion of the tissue and/or the cHnical dia^gonstle class to which 

the tissue belong. [. 

^ 2. Use of an insirumant accordhis to claim I, v^iier^n the fiber opdc ptobe comprises 
'20 ' an optical fiber tbgt both directs laser light onto the tifisuo and collects Kj^t Oiat ia^ ' 
' scattered by the tissue and guides Che coUeoted light away fiom file tissue Cownrds 
the signal detectioa uuiL 

3. Use of an instrument acpoyding to one of the preceding claims, vherein the fibeir 
25 optic probe compEiaes at least one fiber having a low OH* Sised siBm oore^ 

4. Uso a£an instniraent according to onn of the preceding claims^ vi^berehi tbe fiber 
optic pipb^ comprises at least one optical fiber having a Hised sUica core and a 
fttsed sDioa or T^on or 11BCS ojadding. 

30 • . 

5. Use of an instrwnent yawdiog to one pf the preceding claims, ■wfagrsin Chg coating 

of the optical fiber oompxises one or more of Teflon coetings and xneUlcoati^ C 
* 6. Use of an instrument according to one of the preceding dtimSi wherein the 

detection uzut substantially measures only d&c signal obtainabjc from the core of the 
35 optic fiber. ^ , 

7. Use of on instroment accoxding lo one of Che preceding clajma, wherein* Raznan 
measurements can be combined with fiuoicsoencc and/or near-infrared absoiptioh' 
measurwents and wherein the detection unit alsn cibmpxises ^ detection unit fer 
40 measuring the intensity and/or spectrum of tissue fluorescence and/or a deteption ^ 
unit for measuxing near'Nif\Awed absotption. 

8« Use of an instrument according lo claim 7» herein fluopracencc and/or near- 
infrared absorption measurements make use of a fibca* also used in obtaining Raman 
45 adgnaL 

p. Use of an insmiment acoozding to one pf pz^ceding claims, wherein the fiber 
optic |>robe is brought in, or in ocntact with» or in proximity to the tissue imder 
mvast^gEtton. 
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1 0. Use of an instrument according to one of th^ precedixig doimSp wboj^in tfie tissias is 
exei^ed, b) optea or takisa fibm a Immaa or animal body before measudng. 

5 1 1. An instrument for mcBauring & Raman signal of tij^we, ttia instrpment romp ri ri n g a. 
laser, a ^igaaS detection unit fiir mcasuzing "Ae Raman mgnal^ and a fiber optio 
pxobe, wherein the fiber optio probe comprises one or more; optical Sbexs fiyr 
dimtCns laser Iffibt onto the tis^ and fpr coUectoDg lijgjbt Ibat i& scattered by Hbo 
tissue and guiding ifae coUected Ugbt away ftom the iiasus lowaxds the alpiaX 

10 detection linitp the fiber eoxi:^yzisniK a coro^ a cladding and opUonaUy a coatui& and 

the fiber or fibers for collecUng light havhtg substantially no Kaxnan si^al in one 
orverBpam of the 2500-3700 cm'^ spocital region, and whemn the detection umt 
records the Kamaa signal scattered by ti>e tissue xu said specti^ region, and wherein 
fiber has substantially no Raman signal m one or more pans of the 2500^700 

15 OTi^^ specfml region^ the ins^nwnent fuxfiier comprisine a signal analysis unit whif:]i 
analyses the reeoxded Raman signal In one or more parts of the 2500-3700 cm' 
erpectral region, tho analysis Qomprisiog an algorithm wfiioh outputs data regatdisig 
the molecular con^Dsitfon of the tissue and/or the rlini™! diagnostic olass to which 
the,ti8siie beloxqss* 

20 

12. Instmmpnt according to claim 11, wherein the fiber opdc probo comprises on 
. optica] fiber tisat both directs laser lif^.onto the tissue and collects ligjbt that is 

scattered by the tissue and guidn th^ collect^ light away fiom ihe tissUD towards 
the signal detAction onit 

• • • 

13. bistniment acoording'to claim 1 1 or 1 2, wherdn the fiber optic pxobe ccunprises at 
least one fihec. 

14. Tn9tnment according to ono of claims 11-13, whereju the fiber optin^ pi^be 
30 comprises at least one optical fiber having a fiised ailiea c:pre and a fiised'siUca or 

Teflon or TECS daddipg. 

15« Ihshument according to onp oFgIsithb 11-14, by using a coating material in which 
intrinsicany Uuia or sdbstairtiatty no signal is genciated in thie 2500-3700 cm" 
35 wavsnumberintosvaL 

I6.1nstrummt according lo one of claims 11-15, wherein iha coaiixkg of ihe.opticul 
fiber comprises one or more of Teflon onntincP and metal ooadngs. 

40 1 7. Instmment accozding to one of claims 1 1-1 6, whejeto the fiber comprises a first and 
a second coalinsT the fii^ coating as coating on th(» cladding and the second coafing 
as coating on the fii^t coating, whsmin the second coating comprises a laser light 
absoifaiiiS material. 

45 18, Instrument according to one of clwns 11*^17, wherein the fiber con^prises a fiist axtd 
a secoAd coating, the first coating as coating on th9 cladding and the second coating 
as coaling on the fiisl coatinig, wherein the second coating comprises a material 
having a higbar refractive index than the fixHt coating material. 
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19. ibstpimem 6BGotdiog to one of claims 11-18, wherein the detection unit also 
cQinpnscs a detector Sax zneasoriBB fluorescenpe and/or deiiector fi>r nrar^mfiraied 
absorption. 

5 20* fagmimpnt acQoxding to one of clum 19 whexdn fluo3i»ceaoe and/or near-m&aonfd 
absoipiion moasumnenis mate use of a fiber abo used in obtaini?^ Ruman. sigoal 
and vfheTBiti ihe detection unit eteo comprises a detector ibr nieasuring flvomoonse 
and/or a detector fbr.nm^infiaird abscizption. 

lO 21. Idstrpment acc;onling to one of claims 11-20 vtixwSn tliD fiber optic pxobe 
comprises a bundle of fibers Ibr measuring and/or pramiing a tissue erea. 

22. Tp5tniment according to one of claxma U-21, M*«rB5n the fiber optic ptvAie 
comprises one optical f}ber» &e fiber having ^libstantialiy so Raman signal in one 

IS or more parts ofthe 2500-3700 czm'^ spectral region. • 

23. Instniment aceopdine to one of claiins ll-22j whwein the optical fiber oompiises a 
laser li£|it ebsocbing end tip coating. 

20' 24- instnmxciDt acc^xding to one of claims 11-23^ wherein the end &ce of Uw opHcal 
fiber« wbm the laser light is eoopled into Che c^tical fiber, is poUahed. 

2Sp a method for producing and measnring a Raman signal of tissue, con^iiisii^ 
providmg a lascTi a detection unit for measonnB a Raman stjgnal, and a Jib(% optic 

25 ' F^bef, wherein the fiber optic probe con\pn^s one or more optical fibers for 
directing laser light onto the tissue and fbr collecting light that is scattered by the 
tissue and guiding the coUepted lighi mwy £rom 'Qie tissne toward the. signal 
detection enft, the fiber compridDg a cor^ a cladding and optionally a coating; 
sending laser light throu^ the pne or more optical fibeis, receiving die Raman 

30 signal* firom the tissue thzongh ttie one or more cpiical fibers and decocting the 
Raman signal by a signal detcption unit, the fibtsr or fibers ibr collecting li^ 
havioe substantially no Raman signal in one or more paTt$ of the 2500-3700 cm 
spcchal regioOk an4 wherein The signal detccLion unit records the Bwan ti^al in 
' said spectral resion* and whecein the fiber has substantially no Ram^ atgxial in one 

3S or mtm parts of Ihe 2500-3700 cm**' Spectral r^xi. the instrument further 

comprising a pigoaL analysis unit which analyses the recorded Raman signal in one 
or more paits of the 2500*3700 on ' spectml region, the anal^s compxiax^ an 
algorithm which OMtputs data regarding the molecular oompoeitioa of the tissue 
and/or the clinical dk^osdc dass to which the tissue belongs 

40 . 
26- Method according to claim 25, fhrthcr comprising sending the laser li^t tljrough a 
same optical fiber vyhich also receives the Raman signal, using an optical fiber fi)t 
this method which has substantiqlty no Raman sdgnal in owe o** tnoic parte of the 
2500^700 cm*^ spectral region 

45 

27. A msthod for measuring a Kamaii signal of a Ossue sample, wbexein an (nBtrumenl 
according to one of claims 1 1-24 is used and wherein tiie tissue san^lo ia q x cto " ^ 
bioplfid or tdcan from e faumon or animal body before measuring. 



. . ^ .3 

EnPf .2eit:20/12/2d04 15:54 AMENDED SHEET :049 P,ODB 



RecQlvad Jun-01-05 04:14ain Pron-^31 70 3527540 To-Kirkpatrick i Lockha Page 036 



BEST AVAILABLE COPY 



1.JUN.2005 9:32 NED. OCTROOIBUREflU 

20o2-20iM HON 15:$'^ PAX f31703S2762S Ned. Octrooibqreau 



NL0300615 



10 



IS 



20 



25 



30 



35 



40 



28. Method for evaluatiog aa optieel fibeor ibr measurina a Raman signal of tbsue. 
wheieiii R& ioscramcaat ascwding to one of daims 11-24 ia UBCd ood wbarain a 
tiEsn« «Qi|}Ie is ejcdftod, IMopted or taken fiom a hnmaii or aaiiQal l>Ddy bcTorB 
measuxine, siid v^herpfai Qie Rionaa stgnal of the optical fiber is measttred of (tie 
Bvsplit and of a blaoo^ and -wherein the Xamaa aignals of tbe sample and of the 
bluie aie comiwied. 

29. Method fiu* evfUaating the suiiabiliiy of a type of fiVor. fpr mmvring the Rmum 
sigzml of ti'sTOB, cxnnpRsing: 

- using an * in^munent accordine to ohq of ctaiad' 11^24 

- peribinUne a nssBsumafliit without tissue l^mms preseot at Iho distal aid of the 
fibtt» 

- pofonning amoasuiBniBnt with tissue being prescox wit the distal end oflfae SbBr, 

- confiariog the eppctia obtained with and 'vyithout tissue being piesent 

- conelixding that the fiber is suitable for me^uring the Razaan signal of ti&sue. 

30a Instnuneiit according to oxie olaims 1 l«24j whcrciii part of die fiber is ititograted or 
coEDbjned with a catheter that piuvidos addidonal infinznation about fho tissue or 
which corrtpdses means to obtain tissue satQples» means to treat tissue and/or mans 
used in suigtpal procedures. * * 

Slelnstnunent according to one of claims wher^ the fiber optio probe 

doinpiises one single optical fiber. 



32, Instzmnent acccncling to one claims 11-Z4, wherrau a mask over the fiber end 
applied, which onlx l«vea tba fib.Gr coio uncovered. 



is 



33. Instrunient according to one of olelms 11-24. wfaerw^ the coating of tbe opiioal 
fiber comprises an aoxylate coating. 

34w Usp sccprding to one of c1ai*ms 1-1 D, for measnting a Kaman signal of a tisane 
snnpto prior to it being lesecc^cd, or biopted or for selectnig tissue for biopsy or 



35, A mettiod for measuring a Raman signal of a tissue saa^le^ 'u^ereJn an insfnnnent 
accoiding to one of claipos 1 1^24 is used and whcroin a Ranm signal or a tissue 
sample is measured pdor to it being resectad^or biopted. 

36. A method for measuring a Ramin ^gnal of a tissue sample^ whesein an instnnneait 
according to one oF claims 11-24 Is used and wherein a Raman signal of a tissue 
•sanisde is nteasured fbr selecting this tissue for biopsy or rasection^ 



Einpf .»it:2d/12/2d04 15:54 



AMENDED SHEET 349 p. 007 



Received Jun-01*05 04:14am 



Froin-+31 70 3527540 



To-Kirkpatrick 4 Lockha Page 037 



BfcST AVAILABLE COPY 



